Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.049; wR factor = 0.126; data-to-parameter ratio = 17.1.
In the title co-crystal, C 20 H 40 N 4 Á2C 11 H 10 O, the macrocycle is generated by a crystallographic inversion centre. The N atoms show a pyramidal coordination, and the cyclohexane ring that is fused to the 14-membered C 10 N 4 ring exists in a chair conformation, whereas the methyl substituent occupies an axial site. The (naphthalen-1-yl)methanol molecule forms an O-HÁ Á ÁN hydrogen bond to a cyclam N atom. The meansquare-plane passing through the 14-membered ring is approximately coplanar with the naphthalene fused-ring [dihedral angle = 6.6 (1) ].
Related literature
For the synthesis of the cyclam, see: Kang & Jeong (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). ]docosane, with an alkyl chloride to form the corresponding ammonium salt; however, under the basic conditions, the 1-chloromethyl-naphthalene component was hydrolyzed to 1-hydroxymethyl-naphthalene, which co-crystallizes with the cyclam (Scheme I, Fig. 1 ). The cyclam lies on a center-of-inversion, and the nitrogen atoms of the 14-membered C 10 N 4 ring show pyramidal coordination. However, these are not enaged in any hydrogen-bonding interactions. The cyclohexane rings that are fused to the 14-membered ring exist in chair conformations, and the methyl substituents in axial configurations.
The 1-hydroxymethyl-naphthalene molecule forms an O-H···N hydrogen bond to the cyclam (Table 1) .
The mean-square-plane passing through the 14-membered ring is approximately co-planar with the naphthalene fusedring (dihedral angle 6.6 (1) °).
The macrocycle 3, 14-dimethyl-2,6,13,17-tetraazatricyclo[16.4.0.0 7,12 ]docosane was synthesized by using a published procedure (Kang & Jeong, 2003) . To a solution of this marcrocycle (0.61 g, 2.0 mmol) in methanol (10 ml) was added 1-chloromethylnaphthalene (0.80 g, 4.53 mmol) and a solution containing sodium carbonate (0.51 g, 4.77 mmol) dissolved in water (5 ml). The solution was heated for 24 h at 363 K. The white solid that precipitated was collected and recrystallized from acetonitrile-water (1:1) solution to give colorless crystals.
Refinement
Carbon-bound H-atoms were placed in calculated positions [C-H 0.98 to 1.00 Å, U iso (H) 1.2 to 1.5U eq (C)] and were in-
cluded in the refinement in the riding model approximation.
The amino and hydroxy H-atoms were located in a difference Fourier map, and were refined with distance restraints of N-H 0.88±0.01, O-H 0.84±0.01 Å; their temperature factors were refined.
The (6 0 3) reflection was omitted. 
